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Project Objective: The Unified Solver proposed to be developed as part of this project will enable the analysis of polycrystalline PV devices at an unprecedented depth. Greater depth, however, implies a greater challenge in obtaining accurate values in the Solver inputs.
project, input parameters will be taken from the literature or derived from first-principle calculation, and will be fine-tuned through validation experiments. Systematic approaches to calculate the key input parameters will be developed. While the uncertainty in the input parameters
may present the most significant risk to this project, a working Solver will allow us to validate results and chemical trends in a targeted approach. The existence of GBs cannot be ignored and will be embraced as a critical feature in the Solver. Additionally, a device solver will be
an integral component of the Unified Solver, since drift and diffusion processes are influenced by the presence of electric fields, which may well be influenced by GBs and other impurities. A closed solution to the entire system will be developed.
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» Discrepancy presented between
DFT and fitted diffusion
parameters.

« The employed diffusion barrier
(0.72eV) was found to be close
to the DFT calculated
dissociation energy of Cu,-Cucg,
0.71eV

« Expand our model with
formation and dissociation of Cu
complexes.
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Da Guo, Daniel Brinkman, Abdul R. Shaik, I. Sankin, D. Krasikov, Christian Ringhofer and Dragica Vasileska, “Modeling
Metastability in CdTe Solar cells due to Cu Migration”, Springer, Book Ed. by Roderick Melnik, in press (22 pages).
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